Volume effects and region-dependent radiosensitivity of the parotid gland.
To detect volume effects and possible regional differences in radiosensitivity of the rat parotid gland. Parotid glands of male albino Wistar rats were locally X-irradiated, with collimators with conformal radiation portals used to supply 100% volume and 50% cranial/caudal partial volumes. High-resolution magnetic resonance imaging was used to provide the outlines of the parotid glands. Single doses of up to 40 Gy were applied, and the effects on saliva secretion, measured with the aid of miniaturized Lashley cups, were followed up to 365 days after the irradiation. Under conditions of equal mean absorbed doses and small variations in dose distribution, a pertinent volume effect was observed for late but not for early radiation damage. The late effects were different for the cranial part as compared with the caudal part of the parotid gland. The reduction in flow rate was much more severe after irradiation in the cranial part. After a single dose of 30 Gy, the reductions in flow rates were approximately 65% and 25% for the cranial and caudal parts, respectively. At that dose, no saliva flow was observed after irradiation of 100% of the gland. From the rat model studies presented, it is concluded that late radiation damage after partial irradiation of parotid glands shows region-dependent volume effects. This finding is expected to be relevant to the radiosensitivity of human salivary glands, and it implies that the predictive power of the mean dose concept in radiotherapeutic practice is limited. The finding of region-dependent late radiation damage also challenges the basic assumptions of most current normal tissue complication probability models for parotid gland function.